It is generalized Weyl conformal curvature tensor in the case of a conformal mappings of a generalized Riemannian space in this paper. Moreover, it is found universal generalizations of it without any additional assumption. A method used in this paper may help different scientists in their researching.
Introduction
A lot of researchers have studied, developed and applied Weyl curvature tensor and Weyl conformal curvature tensor respectively defined as (see [1-3, 5, 7, 11, 13] (1.1)
of a Riemannian space R N endowed with a metric tensor g ij symmetric by indices i and j and R i j = g iα R αj in their researches. Some of them who were focused on this tensor of a Riemannian space R N are H. M. Abood [1] , S. Bochner [2] , E.Goulart and M. Novello [5] and many others. A magnitude R ijmn in this formula is a covariant curvature tensor of the space R N defined as
for a curvature tensor R i jmn of the space R N , for the corresponding Ricci tensot R ij = R α ijα and for the corresponding scalar curvature R = g αβ R αβ .
Some applications of a Weyl conformal curvature tensor
Goulart and Novello (see [5] ) applied a Weyl conformal curvature tensor (??) in their research about a cosmological stability of it. In mathematics, S. Bochner [2] applied a Weyl conformal curvature tensor for his researches about N -dimensional spaces (even dimensional ones, the case N = 2k) endowed with a Hermitian metrics
which satisfy a Kähler assumption
and he causally defined a tensor
(1.4)
Motivation
The German mathematical physicist Hermann Weyl (1885-1955) made many important contributions to physics. It is well known a Weyl projective tensor (an important magnitude for a force of gravity researching). H. Weyl wanted to know does it exist a tensor similar to the curvature tensor of a Riemannian space by its symmetry properties but invariant under conformal mappings.
A tensor such that exists and it is named Weyl conformal curvature tensor. This tensor is given in the equation (??).
The primary aim of this paper is to generalize the Weyl conformal curvature tensor in the case of a generalized Riemannian space. Moreover, different authors restrict their research about non-symmetric affine connected spaces onto special cases. One of these special cases is equitorsion mappings, i.e. mappings which save the non-symmetric part Γ i jk ∨ of affine connection coefficients (see [14] ). The aim of this paper is to exclude all additional assumptions which have been considered as necessary ones for research about conformal mappings.
A brief recall of generalized Riemannian spaces
An N -dimensional manifold M N endowed with a metric tensor g ij = g ij (x) (a continually differentiable function at points of the manifold M N ) non-symmetric by indices i and j is said to be the generalized Riemannian space GR N [4, 8] . A symmetric and an anti-symmetric part of the metric tensor g ij are respectively defined as
Remark 2.1 An anti-symmetrization without division is going to be denoted with square brackets as
for an indexed magnitude X.
The corresponding determinant
is a metric determinant of the space GR N . Specially interesting for researchers is the case of g = 0 (regular generalized Riemannian space).
Remark 2.2 It is going to be studied generalized Riemannian spaces with a metric determinant g > 0. A case g < 0 may be obtained with a sign-changẽ
are a first and a second kind Christoffel symbol of the space GR N . Second kind Christoffel symbols are affine connection coefficients of the space GR N .
A space R N with affine connection coefficients Γ i jk = 1 2 Γ i jk + Γ i kj is said to be the associated space of the space GR N .
There is just one type of a covariant differentiation based on an affine connection of a Riemannian space R N . This type covariant derivative of a tensor a i j by x k is defined as
for a partial derivative denoted with comma. For the reason of only one Ricci-type identity in this case, it exists just one curvature tensor of the associated space R N defined as
It is proved (see [6] ) an anti-symmetric part g ij ∨ of a metric tensor of a generalized Riemannian space GR N may be expressed in the form
for a tensor A i j of the type (1, 1) . From this equation it directly holds (the quotient rule) the tensor A i j has the form
Before that, it had been involved (see [9] ) four types of covariant derivation with regard of a non-symmetric affine connection. Caused by that it was obtained (see [8] ) there is more than one curvature tensor of a non-symmetric affine connection space.
There are five linearly independent curvature tensors of a non-symmetric affine connection space [10] . In the case of a generalized Riemannian space GR N , these curvature tensors are:
3 Generalized Weyl conformal curvature tensor
Let GR N be a regular generalized Riemannian space. A Weyl conformal curvature tensor C ijmn of a space R N associated to the space GR N has the form 
A Weyl conformal curvature tensor C ijmn is obtained to be an invariant of a conformal mapping f : R N → R N determined with an equation of the type
for metric tensors g ij and g ij of associated spaces R N and R N of generalized Riemannian spaces GR N and GR N respectively. It was generalized and studied the conformal mapping theory of a generalized Riemannian space GR N (see [14] ). These mappings are generated with an equation of the type 
From these results it directly holds next equalities are valid ones: 
From this equation one obtains a following equality holds: 12) or equivalently
First and second kind Christoffel symbols Γ i.jk and Γ i jk under a conformal mapping f : GR N → GR N satisfy rules:
14)
From the equation (??) it directly holds (a contraction i = k) the expression
is a valid one. The equation (??) confirm the validity of a following equality:
From the definition of a conformal mapping it directly holds determinants g = det g ij and g = det g ij satisfy a relation g = e 2N ψ g which proves it holds an equation
Involving this result into the equation (??) one proves a following equality holds:
or equivalently
Let a conformal mapping f : GR N → GR N be determined with an equation of the type
In this case we have the following equalities are satisfied:
Because of P i jk = Γ 
. . , 5, for curvature tensors (??-??), it is proved a following theorem is a valid one in this way: Theorem 3.1 Let f : GR N → GR N be a conformal mapping of a generalized Riemannian space GR N . Magnitudes: 
